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Abstract
This paper presents the results of
the shared tasks from the 4th work-
shop on Asian translation (WAT2017)
including J↔E, J↔C scientific pa-
per translation subtasks, C↔J, K↔J,
E↔J patent translation subtasks,
H↔E mixed domain subtasks, J↔E
newswire subtasks and J↔E recipe
subtasks. For the WAT2017, 12 in-
stitutions participated in the shared
tasks. About 300 translation results
have been submitted to the automatic
evaluation server, and selected submis-
sions were manually evaluated.

1 Introduction
The Workshop on Asian Translation (WAT)
is a new open evaluation campaign focusing
on Asian languages. Following the success of
the previous workshops WAT2014 (Nakazawa
et al., 2014), WAT2015 (Nakazawa et al.,
2015) and WAT2016 (Nakazawa et al., 2016),
WAT2017 brings together machine translation
researchers and users to try, evaluate, share
and discuss brand-new ideas of machine trans-
lation. We have been working toward practi-
cal use of machine translation among all Asian
countries.

For the 4th WAT, we adopted new transla-
tion subtasks with English-Japanese news cor-
pus and English-Japanese recipe corpus in ad-
dition to the subtasks at WAT2016 1. Fur-

1This year we did not conduct Indonesian-English
newswire subtask, which is conducted in WAT2016,
due to corpus license reasons.

thermore, we invited research papers on top-
ics related to machine translation, especially
for Asian languages. The submitted research
papers were peer reviewed by three program
committee members and the committee ac-
cepted 4 papers, which focus on on neural ma-
chine translation, and construction and evalu-
ation of language resources. We also launched
the small NMT task, which aims to build a
small NMT system that keeps a reasonable
translation quality. There are, however, no
submissions to the task this year.

WAT is the uniq workshop on Asian lan-
guage transration with the following charac-
teristics:

• Open innovation platform
Due to the fixed and open test data, we
can repeatedly evaluate translation sys-
tems on the same dataset over years.
There is no deadline of translation re-
sult submission with respect to auto-
matic evaluation of translation quality
and WAT receives submissions at any
time.

• Domain and language pairs
WAT is the world’s first workshop
that targets scientific paper do-
main, and Chinese↔Japanese and
Korean↔Japanese language pairs. In the
future, we will add more Asian languages
such as Vietnamese, Thai, Burmese and
so on.

• Evaluation method
Evaluation is done both automatically

1



Lang Train Dev DevTest Test
JE 3,008,500 1,790 1,784 1,812
JC 672,315 2,090 2,148 2,107

Table 1: Statistics for ASPEC.

and manually. For automatic evalua-
tion, we use three metrics: BLEU, RIBES
and AMFM. As human evaluation, we
evaluate translation results by pairwise
evaluation and JPO adequacy evaluation.
JPO adequacy evaluation is conducted for
the selected submissions according to the
pairwise evaluation results.

2 Dataset
WAT2017 uses the Asian Scientific Paper Ex-
cerpt Corpus (ASPEC) 2, JPO Patent Corpus
(JPC) 3, JIJI Corpus 4, IIT Bombay English-
Hindi Corpus (IITB Corpus) 5 and Recipe
Corpus 6 as the dataset.

2.1 ASPEC
ASPEC was constructed by the Japan Science
and Technology Agency (JST) in collaboration
with the National Institute of Information and
Communications Technology (NICT). The
corpus consists of a Japanese-English sci-
entific paper abstract corpus (ASPEC-JE),
which is used for J↔E subtasks, and a
Japanese-Chinese scientific paper excerpt cor-
pus (ASPEC-JC), which is used for J↔C sub-
tasks. The statistics for each corpus are shown
in Table 1.

2.1.1 ASPEC-JE
The training data for ASPEC-JE was con-
structed by NICT from approximately two
million Japanese-English scientific paper ab-
stracts owned by JST. The data is a compara-
ble corpus and sentence correspondences are
found automatically using the method from
(Utiyama and Isahara, 2007). Each sentence

2http://lotus.kuee.kyoto-
u.ac.jp/ASPEC/index.html

3http://lotus.kuee.kyoto-
u.ac.jp/WAT/patent/index.html

4http://lotus.kuee.kyoto-u.ac.jp/WAT/jiji-
corpus/index.html

5http://www.cfilt.iitb.ac.in/iitb_parallel/index.html
6http://lotus.kuee.kyoto-u.ac.jp/WAT/recipe-

corpus/index.html

pair is accompanied by a similarity score that
are calculated by the method and a field ID
that indicates a scientific field. The corre-
spondence between field IDs and field names,
along with the frequency and occurrence ra-
tios for the training data, are descripted in the
README file of ASPEC-JE.

The development, development-test and
test data were extracted from parallel sen-
tences from the Japanese-English paper ab-
stracts that exclude the sentences in the train-
ing data. Each dataset consists of 400 docu-
ments and contains sentences in each field at
the same rate. The document alignment was
conducted automatically and only documents
with a 1-to-1 alignment are included. It is
therefore possible to restore the original docu-
ments. The format is the same as the training
data except that there is no similarity score.

2.1.2 ASPEC-JC
ASPEC-JC is a parallel corpus consisting of
Japanese scientific papers, which come from
the literature database and electronic journal
site J-STAGE by JST, and their translation to
Chinese with permission from the necessary
academic associations. Abstracts and para-
graph units are selected from the body text
so as to contain the highest overall vocabulary
coverage.

The development, development-test and
test data are extracted at random from docu-
ments containing single paragraphs across the
entire corpus. Each set contains 400 para-
graphs (documents). There are no documents
sharing the same data across the training, de-
velopment, development-test and test sets.

2.2 JPC
JPC was constructed by the Japan Patent Of-
fice (JPO). The corpus consists of Chinese-
Japanese patent description corpus (JPC-CJ),
Korean-Japanese patent description corpus
(JPC-KJ) and English-Japanese patent de-
scription corpus (JPC-EJ) with the sections
of Chemistry, Electricity, Mechanical engi-
neering, and Physics on the basis of Interna-
tional Patent Classification (IPC). Each cor-
pus is partitioned into training, development,
development-test and test data. This corpus
is used for patent subtasks C↔J, K↔J and
E↔J. The statistics for each corpus are shown
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Lang Train Dev DevTest Test
CJ 1,000,000 2,000 2,000 2,000
KJ 1,000,000 2,000 2,000 2,000
EJ 1,000,000 2,000 2,000 2,000

Table 2: Statistics for JPC.

in Table 2.
The Sentence pairs in each data were ran-

domly extracted from a description part of
comparable patent documents under the con-
dition that a similarity score between two sen-
tences is greater than or equal to the threshold
value 0.05. The similarity score was calculated
by the method from (Utiyama and Isahara,
2007) as with ASPEC. Document pairs which
were used to extract sentence pairs for each
data were not used for the other data. Fur-
thermore, the sentence pairs were extracted
so as to be the same number among the four
sections. The maximize number of sentence
pairs which are extracted from one document
pair was limited to 60 for training data and
20 for the development, development-test and
test data.

The training data for JPC-CJ was made
with sentence pairs of Chinese-Japanese
patent documents published in 2012. For
JPC-KJ and JPC-EJ, the training data was
extracted from sentence pairs of Korean-
Japanese and English-Japanese patent docu-
ments published in 2011 and 2012. The de-
velopment, development-test and test data for
JPC-CJ, JPC-KJ and JPC-EJ were respec-
tively made with 100 patent documents pub-
lished in 2013.

2.3 JIJI Corpus
JIJI Corpus was constructed by Jiji Press, Ltd.
in collaboration with NICT. The corpus con-
sists of news text that comes from Jiji Press
news of various categories including politics,
economy, nation, business, markets, sports
and so on. The corpus is partitioned into
training, development, development-test and
test data, which consists of Japanese-English
sentence pairs. The statistics for each corpus
are shown in Table 3.

The sentence pairs in each data are identi-
fied in the same manner as that for ASPEC

Lang Train Dev DevTest Test
EJ 200,000 2,000 2,000 2,000

Table 3: Statistics for JIJI Corpus.

Lang Train Dev Test Mono
H – – – 45,075,279
EH 1,492,827 520 2,507 –
JH 152,692 1,566 2,000 –

Table 4: Statistics for IITB Corpus. “Mono”
indicates monolingual Hindi corpus.

using the method from (Utiyama and Isahara,
2007).

2.4 IITB Corpus
IIT Bombay English-Hindi corpus contains
English-Hindi parallel corpus (IITB-EH) as
well as monolingual Hindi corpus collected
from a variety of sources and corpora devel-
oped at the Center for Indian Language Tech-
nology, IIT Bombay over the years. This cor-
pus is used for mixed domain subtasks H↔E.
Furthermore, mixed domain subtasks H↔J
were added as a pivot language task with a
parallel corpus created using publicly available
corpora (IITB-JH) 7. Most sentence pairs in
IITB-JH come from the Bible corpus. The
statistics for each corpus are shown in Table
4.

2.5 Recipe Corpus
Recipe Corpus was constructed by Cookpad
Inc. Each recipe consists of a title, ingredi-
ents, steps, a description and a history. Every
text in titles, ingredients and steps consists of
a parallel sentence while one in descriptions
and histories is not always a parallel sentence.
Although all of the texts in the training set can
be used for training, only titles, ingredients
and steps in the test set is used for evaluation.
The statistics for each corpus are described in
Table 5.

3 Baseline Systems
Human evaluations were conducted as pair-
wise comparisons between the translation re-
sults for a specific baseline system and trans-
lation results for each participant’s system.

7http://lotus.kuee.kyoto-u.ac.jp/WAT/Hindi-
corpus/WAT2017-Ja-Hi.zip
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Lang TextType Train Dev DevTest Test

EJ
Title 14,779 500 500 500
Ingredient 127,244 4,274 4,188 3,935
Step 108,993 3,303 3,086 2,804

Table 5: Statistics for Recipe Corpus.

That is, the specific baseline system was the
standard for human evaluation. A phrase-
based statistical machine translation (SMT)
system was adopted as the specific baseline
system at WAT 2017, which is the same sys-
tem as that at WAT 2014 to WAT 2016.

In addition to the results for the baseline
phrase-based SMT system, we produced re-
sults for the baseline systems that consisted
of a hierarchical phrase-based SMT system,
a string-to-tree syntax-based SMT system,
a tree-to-string syntax-based SMT system,
seven commercial rule-based machine transla-
tion (RBMT) systems, and two online trans-
lation systems. We also experimentally pro-
duced results for the baseline systems that
consisted of an neural machine translation sys-
tem using the implementation of (Vaswani
et al., 2017). The SMT baseline systems con-
sisted of publicly available software, and the
procedures for building the systems and for
translating using the systems were published
on the WAT web page8. We used Moses
(Koehn et al., 2007; Hoang et al., 2009) as the
implementation of the baseline SMT systems.
The Berkeley parser (Petrov et al., 2006) was
used to obtain syntactic annotations. The
baseline systems are shown in Table 6.

The commercial RBMT systems and the on-
line translation systems were operated by the
organizers. We note that these RBMT com-
panies and online translation companies did
not submit themselves. Because our objective
is not to compare commercial RBMT systems
or online translation systems from companies
that did not themselves participate, the sys-
tem IDs of these systems are anonymous in
this paper.

8http://lotus.kuee.kyoto-u.ac.jp/WAT/
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3.1 Training Data
We used the following data for training the
SMT baseline systems.

• Training data for the language model: All
of the target language sentences in the
parallel corpus.

• Training data for the translation model:
Sentences that were 40 words or less in
length. (For ASPEC Japanese–English
training data, we only used train-1.txt,
which consists of one million parallel sen-
tence pairs with high similarity scores.)

• Development data for tuning: All of the
development data.

3.2 Common Settings for Baseline
SMT

We used the following tools for tokenization.

• Juman version 7.09 for Japanese segmen-
tation.

• Stanford Word Segmenter version 2014-
01-0410 (Chinese Penn Treebank (CTB)
model) for Chinese segmentation.

• The Moses toolkit for English and Indone-
sian tokenization.

• Mecab-ko11 for Korean segmentation.
• Indic NLP Library12 for Hindi segmenta-

tion.

To obtain word alignments, GIZA++ and
grow-diag-final-and heuristics were used. We
used 5-gram language models with modified
Kneser-Ney smoothing, which were built us-
ing a tool in the Moses toolkit (Heafield et al.,
2013).

3.3 Phrase-based SMT
We used the following Moses configuration for
the phrase-based SMT system.

• distortion-limit
– 20 for JE, EJ, JC, and CJ
– 0 for JK, KJ, HE, and EH
– 6 for IE and EI

• msd-bidirectional-fe lexicalized reorder-
ing

9http://nlp.ist.i.kyoto-
u.ac.jp/EN/index.php?JUMAN

10http://nlp.stanford.edu/software/segmenter.shtml
11https://bitbucket.org/eunjeon/mecab-ko/
12https://bitbucket.org/anoopk/indic_nlp_library

• Phrase score option: GoodTuring

The default values were used for the other sys-
tem parameters.

3.4 Hierarchical Phrase-based SMT
We used the following Moses configuration for
the hierarchical phrase-based SMT system.

• max-chart-span = 1000
• Phrase score option: GoodTuring

The default values were used for the other sys-
tem parameters.

3.5 String-to-Tree Syntax-based SMT
We used the Berkeley parser to obtain tar-
get language syntax. We used the follow-
ing Moses configuration for the string-to-tree
syntax-based SMT system.

• max-chart-span = 1000
• Phrase score option: GoodTuring
• Phrase extraction options: MaxSpan =

1000, MinHoleSource = 1, and NonTerm-
ConsecSource.

The default values were used for the other sys-
tem parameters.

3.6 Tree-to-String Syntax-based SMT
We used the Berkeley parser to obtain source
language syntax. We used the following Moses
configuration for the baseline tree-to-string
syntax-based SMT system.

• max-chart-span = 1000
• Phrase score option: GoodTuring
• Phrase extraction options: MaxSpan =

1000, MinHoleSource = 1, MinWords =
0, NonTermConsecSource, and AllowOn-
lyUnalignedWords.

The default values were used for the other sys-
tem parameters.

4 Automatic Evaluation
4.1 Procedure for Calculating

Automatic Evaluation Score
We evaluated translation results by three met-
rics: BLEU (Papineni et al., 2002), RIBES
(Isozaki et al., 2010) and AMFM (Banchs
et al., 2015). BLEU scores were calculated us-
ing multi-bleu.perl which was distributed
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with the Moses toolkit (Koehn et al., 2007).
RIBES scores were calculated using RIBES.py
version 1.02.4 13. AMFM scores were calcu-
lated using scripts created by the technical col-
laborators of WAT2017. All scores for each
task were calculated using the corresponding
reference.

Before the calculation of the automatic eval-
uation scores, the translation results were to-
kenized with word segmentation tools for each
language. For Japanese segmentation, we used
three different tools: Juman version 7.0 (Kuro-
hashi et al., 1994), KyTea 0.4.6 (Neubig et al.,
2011) with Full SVM model 14 and MeCab
0.996 (Kudo, 2005) with IPA dictionary 2.7.0
15. For Chinese segmentation, we used two
different tools: KyTea 0.4.6 with Full SVM
Model in MSR model and Stanford Word Seg-
menter (Tseng, 2005) version 2014-06-16 with
Chinese Penn Treebank (CTB) and Peking
University (PKU) model 16. For Korean seg-
mentation we used mecab-ko 17. For English
segmentation, we used tokenizer.perl 18 in
the Moses toolkit. For Hindi segmentation,
we used Indic NLP Library 19. The detailed
procedures for the automatic evaluation are
shown on the WAT2017 evaluation web page
20.

4.2 Automatic Evaluation System
The participants submit translation results via
an automatic evaluation system deployed on
the WAT2017 web page, which automatically
gives evaluation scores for the uploaded re-
sults. Figure 1 shows the submission inter-
face for participants. The system requires par-
ticipants to provide the following information
when they upload translation results:

• Subtask:
Scientific papers subtask (J↔E, J↔C),
Patents subtask (C↔J, K↔J, E↔J),

13http://www.kecl.ntt.co.jp/icl/lirg/ribes/index.html
14http://www.phontron.com/kytea/model.html
15http://code.google.com/p/mecab/downloads/detail?

name=mecab-ipadic-2.7.0-20070801.tar.gz
16http://nlp.stanford.edu/software/segmenter.shtml
17https://bitbucket.org/eunjeon/mecab-ko/
18https://github.com/moses-

smt/mosesdecoder/tree/
RELEASE-2.1.1/scripts/tokenizer/tokenizer.perl

19https://bitbucket.org/anoopk/indic_nlp_library
20http://lotus.kuee.kyoto-

u.ac.jp/WAT/evaluation/index.html

Newswire subtask (J↔E),
Mixed domain subtask (H↔E, H↔J) or
Recipe subtask (J↔E);

• Method:
SMT, RBMT, SMT and RBMT, EBMT,
NMT or Other;

• Use of other resources in addition to the
provided data ASPEC / JPC / IITB Cor-
pus / JIJI Corpus / Recipe Corpus;

• Permission to publish automatic evalua-
tion scores on the WAT2017 web page.

Although participants can confirm only the
information that they filled or uploaded, the
server for the system stores all submitted in-
formation including translation results and
scores. Information about translation results
that participants permit to be published is dis-
closed via the WAT2017 evaluation web page.
Participants can also submit the results for hu-
man evaluation using the same web interface.
This automatic evaluation system will remain
available even after WAT2017. Anybody can
register an account for the system by following
the procesures in the registration web page 21.

21http://lotus.kuee.kyoto-
u.ac.jp/WAT/WAT2017/registration/index.html
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5 Human Evaluation

In WAT2017, we conducted 2 kinds of human
evaluations: pairwise evaluation and JPO ad-
equacy evaluation.

5.1 Pairwise Evaluation
The pairwise evaluation is the same as the
last year, but not using the crowdsourcing this
year. We asked professional translation com-
pany to do pairwise evaluation. The cost of
pairwise evaluation per sentence is almost the
same to that of last year.

We randomly chose 400 sentences from the
Test set for the pairwise evaluation. We used
the same sentences as the last year for the
continuous subtasks. Each submission is com-
pared with the baseline translation (Phrase-
based SMT, described in Section 3) and given
a Pairwise score.

5.1.1 Pairwise Evaluation of Sentences
We conducted pairwise evaluation of each of
the 400 test sentences. The input sentence
and two translations (the baseline and a sub-
mission) are shown to the annotators, and the
annotators are asked to judge which of the
translation is better, or if they are of the same
quality. The order of the two translations are
at random.

5.1.2 Voting
To guarantee the quality of the evaluations,
each sentence is evaluated by 5 different anno-
tators and the final decision is made depending
on the 5 judgements. We define each judge-
ment ji(i = 1, · · · , 5) as:

ji =


1 if better than the baseline
−1 if worse than the baseline
0 if the quality is the same

The final decision D is defined as follows using
S =

∑
ji:

D =


win (S ≥ 2)
loss (S ≤ −2)
tie (otherwise)

5.1.3 Pairwise Score Calculation
Suppose that W is the number of wins com-
pared to the baseline, L is the number of losses
and T is the number of ties. The Pairwise

score can be calculated by the following for-
mula:

Pairwise = 100× W − L

W + L + T

From the definition, the Pairwise score ranges
between -100 and 100.

5.1.4 Confidence Interval Estimation
There are several ways to estimate a confi-
dence interval. We chose to use bootstrap re-
sampling (Koehn, 2004) to estimate the 95%
confidence interval. The procedure is as fol-
lows:

1. randomly select 300 sentences from the
400 human evaluation sentences, and cal-
culate the Pairwise score of the selected
sentences

2. iterate the previous step 1000 times and
get 1000 Pairwise scores

3. sort the 1000 scores and estimate the 95%
confidence interval by discarding the top
25 scores and the bottom 25 scores

5.2 JPO Adequacy Evaluation

The participants’ systems, which achieved the
top 3 highest scores among the pairwise eval-
uation results of each subtask22, were also
evaluated with the JPO adequacy evaluation.
The JPO adequacy evaluation was carried out
by translation experts with a quality evalua-
tion criterion for translated patent documents
which the Japanese Patent Office (JPO) de-
cided. For each system, two annotators evalu-
ate the test sentences to guarantee the quality.

5.2.1 Evaluation of Sentences
The number of test sentences for the JPO ad-
equacy evaluation is 200. The 200 test sen-
tences were randomly selected from the 400
test sentences of the pairwise evaluation. The
test sentence include the input sentence, the
submitted system’s translation and the refer-
ence translation.

22The number of systems varies depending on the
subtasks.
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5 All important information is transmitted cor-
rectly. (100%)

4 Almost all important information is transmit-
ted correctly. (80%–)

3 More than half of important information is
transmitted correctly. (50%–)

2 Some of important information is transmitted
correctly. (20%–)

1 Almost all important information is NOT
transmitted correctly. (–20%)

Table 7: The JPO adequacy criterion

5.2.2 Evaluation Criterion
Table 7 shows the JPO adequacy criterion
from 5 to 1. The evaluation is performed
subjectively. “Important information” repre-
sents the technical factors and their relation-
ships. The degree of importance of each ele-
ment is also considered to evaluate. The per-
centages in each grade are rough indications
for the transmission degree of the source sen-
tence meanings. The detailed criterion can be
found on the JPO document (in Japanese) 23.

6 Participants List
Table 8 shows the list of participants for
WAT2017. This includes not only Japanese or-
ganizations, but also some organizations from
outside Japan. 12 teams submitted one or
more translation results to the automatic eval-
uation server or human evaluation.

23http://www.jpo.go.jp/shiryou/toushin/chousa/tokkyohonyaku_hyouka.htm
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7 Evaluation Results
In this section, the evaluation results for
WAT2017 are reported from several perspec-
tives. Some of the results for both automatic
and human evaluations are also accessible at
the WAT2017 website24.

7.1 Official Evaluation Results
Figures 2, 3, 4 and 5 show the official evalu-
ation results of ASPEC subtasks, Figures 6,
7, 8, 9 and 10 show those of JPC subtasks,
Figures 11 and 12 show those of IITBC sub-
tasks, Figures 13 and 14 show those of JIJI
subtasks and Figures 15, 16, 17, 18, 19 and 20
show those of RECIPE subtasks. Each figure
contains automatic evaluation results (BLEU,
RIBES, AM-FM), the pairwise evaluation re-
sults with confidence intervals, correlation be-
tween automatic evaluations and the pairwise
evaluation, the JPO adequacy evaluation re-
sult and evaluation summary of top systems.

The detailed automatic evaluation results
for all the submissions are shown in Appendix
A. The detailed JPO adequacy evaluation re-
sults for the selected submissions are shown
in Table 9. The weights for the weighted κ
(Cohen, 1968) is defined as |Evaluation1 −
Evaluation2|/4.

From the evaluation results, the following
can be observed:

• The translation quality of this year is bet-
ter than that of last year for all the sub-
tasks.

• There is no big difference between the
neural network based translation models
according to the JPO adequacy evalua-
tion results for ASPEC subtasks.

7.2 Statistical Significance Testing of
Pairwise Evaluation between
Submissions

Tables 10, 11 and 12 show the results of statis-
tical significance testing of ASPEC subtasks,
Tables 13, 14 and 15 show those of JPC sub-
tasks, Table 16 shows those of IITBC subtasks,
Table 17 shows those of JIJI subtasks and Ta-
bles 18, 19 and 20 show those of RECIPE sub-
tasks. ≫, ≫ and > mean that the system in

24http://lotus.kuee.kyoto-u.ac.jp/WAT/evaluation/

the row is better than the system in the col-
umn at a significance level of p < 0.01, 0.05
and 0.1 respectively. Testing is also done by
the bootstrap resampling as follows:

1. randomly select 300 sentences from the
400 pairwise evaluation sentences, and
calculate the Pairwise scores on the se-
lected sentences for both systems

2. iterate the previous step 1000 times and
count the number of wins (W ), losses (L)
and ties (T )

3. calculate p = L
W+L

Inter-annotator Agreement
To assess the reliability of agreement between
the workers, we calculated the Fleiss’ κ (Fleiss
et al., 1971) values. The results are shown in
Table 21. We can see that the κ values are
larger for X → J translations than for J → X
translations. This may be because the major-
ity of the workers are Japanese, and the eval-
uation of one’s mother tongue is much easier
than for other languages in general.

8 Submitted Data

The number of published automatic evalua-
tion results for the 14 teams exceeded 300 be-
fore the start of WAT2017, and 67 translation
results for pairwise evaluation were submitted
by 12 teams. Furthermore, we selected several
translation results from each subtask accord-
ing to the pairwise evaluation scores and eval-
uated them for JPO adequacy evaluation. We
will organize the all of the submitted data for
human evaluation and make this public.

9 Conclusion and Future
Perspective

This paper summarizes the shared tasks of
WAT2017. We had 12 participants worldwide,
and collected a large number of useful submis-
sions for improving the current machine trans-
lation systems by analyzing the submissions
and identifying the issues.

For the next WAT workshop, we plan to
change the baseline system from the PBSMT
to NMT because the pairwise scores are sat-
urated for some of the subtasks. Also, we

12



are planning to do extrinsic evaluation of the
translations.

Unfortunately, there was no participants for
the small NMT task this year. We will brush-
up the task definition and invite participants
for the next WAT.

Appendix A Submissions
Tables 22 to 41 summarize all the submissions
listed in the automatic evaluation server at the
time of the WAT2017 workshop (27th, Novem-
ber, 2017). The OTHER column shows the use
of resources such as parallel corpora, monolin-
gual corpora and parallel dictionaries in addi-
tion to ASPEC, JPC, IITB Corpus, JIJI Cor-
pus, RECIPE Corpus.
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Figure 2: Official evaluation results of ASPEC-JE.
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Figure 3: Official evaluation results of ASPEC-EJ.
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Figure 4: Official evaluation results of ASPEC-JC.

16



Figure 5: Official evaluation results of ASPEC-CJ.
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Figure 6: Official evaluation results of JPC-JE.
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Figure 7: Official evaluation results of JPC-EJ.

19



Figure 8: Official evaluation results of JPC-JC.
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Figure 9: Official evaluation results of JPC-CJ.
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Figure 10: Official evaluation results of JPC-KJ.
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Figure 11: Official evaluation results of IITBC-HE.
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Figure 12: Official evaluation results of IITBC-EH.
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Figure 13: Official evaluation results of JIJI-JE.
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Figure 14: Official evaluation results of JIJI-EJ.
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Figure 15: Official evaluation results of RECIPE-TTL-JE.
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Figure 16: Official evaluation results of RECIPE-TTL-EJ.
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Figure 17: Official evaluation results of RECIPE-ING-JE.
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Figure 18: Official evaluation results of RECIPE-ING-EJ.
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Figure 19: Official evaluation results of RECIPE-STE-JE.
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Figure 20: Official evaluation results of RECIPE-STE-EJ.
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SYSTEM DATA Annotator A Annotator B all weighted
Subtask ID ID average varianceaverage varianceaverage κ κ

ASPEC-JE
NTT 1681 4.15 0.58 4.13 0.52 4.14 0.29 0.41

AIAYN 1736 4.16 0.67 4.05 0.75 4.10 0.26 0.42
Kyoto-U 1717 4.11 0.69 4.09 0.54 4.10 0.26 0.40
2016 best 1246 3.76 0.68 4.01 0.67 3.89 0.21 0.31

ASPEC-EJ

NTT 1729 4.54 0.56 4.28 0.49 4.41 0.33 0.43
AIAYN 1737 4.38 0.83 4.21 0.76 4.30 0.36 0.52
NICT-2 1479 4.43 0.73 4.16 0.69 4.29 0.35 0.48
Kyoto-U 1731 4.37 0.84 4.15 0.74 4.26 0.39 0.54

NAIST-NICT 1507 4.36 0.69 4.06 0.57 4.21 0.26 0.36
2016 best 1172 3.97 0.76 4.07 0.85 4.02 0.35 0.49

ASPEC-JC
NICT-2 1483 4.25 0.73 3.71 0.98 3.98 0.10 0.18
Kyoto-U 1722 4.25 0.79 3.64 1.07 3.95 0.12 0.23
AIAYN 1738 4.26 0.69 3.54 1.03 3.90 0.17 0.27

2016 best 1071 4.00 1.09 3.76 1.14 3.88 0.20 0.36

ASPEC-CJ
NICT-2 1481 4.63 0.47 3.99 0.98 4.31 0.17 0.23
Kyoto-U 1720 4.62 0.56 3.97 0.94 4.30 0.16 0.22
AIAYN 1740 4.59 0.61 3.96 1.04 4.27 0.14 0.23

2016 best 1256 4.25 1.04 3.64 1.23 3.94 0.23 0.34

JPC-JE
JAPIO 1574 4.80 0.26 4.78 0.51 4.79 0.34 0.42
u-tkb 1472 4.24 1.26 4.08 2.27 4.16 0.43 0.64
CUNI 1666 4.12 1.49 3.99 2.35 4.05 0.40 0.63

2016 best 1149 4.09 0.80 4.51 0.58 4.30 0.25 0.39

JPC-EJ
JAPIO 1454 4.74 0.45 4.76 0.38 4.75 0.32 0.48
EHR 1407 4.64 0.61 4.61 0.65 4.63 0.42 0.60
u-tkb 1470 4.39 1.07 4.42 0.99 4.40 0.43 0.61

2016 best 1098 4.03 0.91 4.51 0.57 4.27 0.23 0.41
JPC-JC u-tkb 1465 3.99 1.12 4.19 0.94 4.09 0.22 0.32

2016 best 1150 3.49 1.72 3.02 1.75 3.25 0.27 0.51

JPC-CJ
JAPIO 1484 4.41 0.68 4.51 0.64 4.46 0.26 0.34
EHR 1414 4.27 0.92 4.35 1.03 4.31 0.33 0.48
u-tkb 1468 3.84 1.16 4.04 1.36 3.94 0.23 0.43

2016 best 1200 3.61 1.89 3.27 1.76 3.44 0.26 0.52

JPC-KJ
JAPIO 1448 4.82 0.24 4.87 0.11 4.84 0.55 0.55
EHR 1417 4.76 0.30 4.86 0.23 4.81 0.35 0.47

2016 best 1209 4.58 0.32 4.66 0.30 4.62 0.33 0.36
IITBC-HE XMUNLP 1511 3.43 1.64 3.60 1.74 3.51 0.22 0.45

IITB-MTG 1726 2.14 1.45 2.45 1.87 2.29 0.30 0.51

IITBC-EH
XMUNLP 1576 3.95 1.18 3.76 1.85 3.86 0.17 0.36
IITB-MTG 1725 2.78 1.74 2.58 1.87 2.68 0.15 0.38
2016 best 1032 3.20 1.33 3.53 1.19 3.36 0.10 0.16

JIJI-JE
Online A 1523 3.03 1.60 3.28 2.24 3.15 0.15 0.37

NTT 1599 1.87 1.25 2.23 1.69 2.05 0.26 0.46
XMUNLP 1442 1.91 1.26 2.19 1.56 2.05 0.24 0.44

JIJI-EJ
Online A 1518 3.31 1.92 3.78 2.06 3.54 0.23 0.50

NTT 1679 1.78 1.18 2.28 1.97 2.03 0.29 0.52
XMUNLP 1443 1.72 1.02 2.20 1.70 1.96 0.33 0.51

RECIPE-TTL-JE XMUNLP 1637 3.90 1.98 3.62 1.57 3.76 0.30 0.56
Online A 1534 3.52 2.04 3.16 2.07 3.34 0.36 0.60

RECIPE-TTL-EJ Online B 1533 4.56 0.55 3.84 2.02 4.20 0.25 0.35
XMUNLP 1636 4.54 0.62 3.62 2.40 4.08 0.26 0.34

RECIPE-ING-JE XMULNP 1635 4.68 0.65 4.58 0.85 4.63 0.47 0.67
Online A 1544 4.29 1.44 4.23 1.57 4.26 0.55 0.76

RECIPE-ING-EJ XMUNLP 1634 4.71 0.43 4.43 1.03 4.57 0.40 0.53
Online A 1542 4.50 0.95 4.54 0.91 4.52 0.50 0.65

RECIPE-STE-JE XMUNLP 1632 4.61 0.76 3.98 0.96 4.29 0.13 0.28
Online A 1551 3.34 1.54 2.69 1.21 3.01 0.14 0.36

RECIPE-STE-EJ XMUNLP 1633 4.75 0.36 4.04 1.33 4.39 0.12 0.21
Online A 1549 4.18 0.42 3.16 1.52 3.67 0.11 0.17

Table 9: JPO adequacy evaluation results in detail.
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Table 10: Statistical significance testing of the ASPEC-JE Pairwise scores.
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Table 11: Statistical significance testing of the ASPEC-EJ Pairwise scores.
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Table 14: Statistical significance testing of the JPC-JC (left) and JPC-CJ (right) Pairwise scores.
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Table 15: Statistical significance testing of the JPC-KJ Pairwise scores.
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Table 16: Statistical significance testing of the IITBC-HE (left) and IITBC-EH (right) Pairwise
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Table 17: Statistical significance testing of the JIJI-JE (left) and JIJI-EJ (right) Pairwise scores.
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Table 18: Statistical significance testing of the RECIPE-TTL-JE (left) and RECIPE-TTL-EJ
(right) Pairwise scores.
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Table 19: Statistical significance testing of the RECIPE-ING-JE (left) and RECIPE-ING-EJ
(right) Pairwise scores.
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Table 20: Statistical significance testing of the RECIPE-STE-JE (left) and RECIPE-STE-EJ
(right) Pairwise scores.
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ASPEC-JE
SYSTEMDATA κ
Online D 1333 0.230
AIAYN 1736 0.204
Kyoto-U 1717 0.217
Kyoto-U 1733 0.204
TMU 1695 0.188
TMU 1703 0.191
NTT 1616 0.201
NTT 1681 0.173
NICT-2 1476 0.274
NICT-2 1480 0.257
CUNI 1665 0.241
ave. 0.216

ASPEC-EJ
SYSTEM DATA κ
Online A 1334 0.290
AIAYN 1737 0.338
Kyoto-U 1731 0.321
TMU 1704 0.269
TMU 1709 0.260
NTT 1684 0.353
NTT 1729 0.341
NICT-2 1475 0.315
NICT-2 1479 0.395
UT-IIS 1710 0.305
NAIST-NICT 1506 0.301
NAIST-NICT 1507 0.339
ave. 0.319

ASPEC-JC
SYSTEMDATA κ
Online D 1336 0.189
AIAYN 1738 0.183
Kyoto-U 1642 0.159
Kyoto-U 1722 0.128
TMU 1743 0.171
NICT-2 1478 0.222
NICT-2 1483 0.194
ave. 0.178

ASPEC-CJ
SYSTEMDATA κ
Online A 1342 0.215
AIAYN 1740 0.310
Kyoto-U 1577 0.284
Kyoto-U 1720 0.254
NICT-2 1477 0.191
NICT-2 1481 0.279
ave. 0.255

JPC-JE
SYSTEMDATA κ
Online A 1338 0.424
JAPIO 1574 0.280
JAPIO 1578 0.296
CUNI 1666 0.249
u-tkb 1472 0.380
ave. 0.326

JPC-EJ
SYSTEMDATA κ
Online A 1339 0.410
EHR 1406 0.364
EHR 1407 0.385
JAPIO 1454 0.409
JAPIO 1462 0.280
u-tkb 1470 0.349
ave. 0.366

JPC-JC
SYSTEMDATA κ
Online A 1340 0.185
u-tkb 1465 0.176
ave. 0.180

JPC-CJ
SYSTEMDATA κ
Online A 1341 0.194
EHR 1408 0.201
EHR 1414 0.170
JAPIO 1447 0.257
JAPIO 1484 0.247
u-tkb 1468 0.172
ave. 0.207

JPC-KJ
SYSTEMDATA κ
Online A 1344 0.257
EHR 1416 0.413
EHR 1417 0.459
JAPIO 1448 0.224
JAPIO 1450 0.235
ave. 0.317

IITBC-HE
SYSTEM DATA κ
XMUNLP 1511 0.376
IITB-MTG 1726 0.626
ave. 0.501

IITBC-EH
SYSTEM DATA κ
XMUNLP 1576 0.269
IITB-MTG 1725 0.371
ave. 0.320

JIJI-JE
SYSTEM DATA κ
Hiero 1396 0.117
Online A 1523 0.035
RBMT B 1526 0.004
NTT 1599 0.095
NTT 1677 0.077
NICT-2 1473 0.078
NICT-2 1474 0.064
XMUNLP 1442 0.070
CUNI 1668 0.060
ave. 0.067

JIJI-EJ
SYSTEM DATA κ
Hiero 1395 0.104
RBMT A 1514 0.167
Online A 1518 0.179
NTT 1603 0.189
NTT 1679 0.155
XMUNLP 1443 0.151
ave. 0.157

RECIPE-TTL-JE
SYSTEM DATA κ
RBMT B 1531 0.305
Online A 1534 0.333
XMUNLP 1637 0.366
ave. 0.334

RECIPE-TTL-EJ
SYSTEM DATA κ
RBMT B 1528 0.340
Online B 1533 0.356
XMUNLP 1636 0.341
ave. 0.345

RECIPE-STE-JE
SYSTEM DATA κ
RBMT B 1548 0.290
Online A 1551 0.289
XMUNLP 1632 0.261
ave. 0.280

RECIPE-STE-EJ
SYSTEM DATA κ
RBMT B 1546 0.108
Online A 1549 0.138
XMUNLP 1633 0.162
ave. 0.136

RECIPE-ING-JE
SYSTEM DATA κ
RBMT B 1539 0.537
Online B 1544 0.551
XMUNLP 1635 0.614
ave. 0.567

RECIPE-ING-EJ
SYSTEM DATA κ
RBMT B 1537 0.665
Online B 1542 0.515
XMUNLP 1634 0.618
ave. 0.599

Table 21: The Fleiss’ kappa values for the pairwise evaluation results.
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